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fate* *e u mnmmz* mm^ ym^m^izm^ v xmmmmm^ z 
^bfez:^ic^#L/Titria^'f yfflmmmzAy-#vyT* J y 
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zmmhte^tgizxv-zfwiffiiztezz tx. Mitm^fcrtfT^s. 
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■fey-fr#PLL Phase Locked Loop) S:W»f4tB^, ^U-^ 

Ifrtfs&flfihU i/Xr&lZxV --JWiMlzteZ. 
[0 0 0 3] 

[0 0 0 4] 

±IB^M-a-$:l^lL-r^ £#)IC, SDRAM^CD»|gffi* ^E U tfg^^tlfc* ^E U fM 
W^X^Afc^y - Affile 5 fc^JCli, t/Tsf-M D y ^7##S:#tifcf 5fa 

*y-"7tflH*J: »;tutCSDRAMS:-fe;i/7y 7l/yS/a»E- FJC^-T £#L3l^n ^* 

^^U S/a^- KJC^^f 

[0 0 0 5] 

iy=L^:- KtC%H? * y -y#^©^*ffiL^"e^^< ft2>t=.&>T*$>Z> 
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[0 0 0 6] 
[0 0 0 7] 

xfA^^'j- ?&mz t? # s * *e y iw» t5rtt:$>§ 0 
* y - y k: t» s * * ^ y *✓ x 9- a & *«-r * r t iz & & „ 

[0 0 0 8] 

tbt^6, 7nt>yt(t *>X7 L A;1*£^LT:7'n^A&#y&t^£T* 
S&f£f5. 7nt7t(t U — ^'■(ft'^SrflJty 5iAr^i:^tc, &%<DMWF?£Wit 
•t2>££:*>lzp3®rtV-#V>m^Zm*ft2> 0 rtV-#V>MWmm*. 7°D 
-fe y if^ 6 WSP A >? - * -7 & fe £ A/tx tc&M£ 

UStt^^M^y "J7I/*; S/a^E- K&c#^£i*£ 7c&tc0J^fg# £ ft 

£ttr% ^^y««r2/^T'AK:lsittsnfe»«ffi J f s ##^ i Ey fciz^y 7i/-y 

ff"ts*aayn^9Att, ^>x^A:/n ^Atfric^&gte&v^ i/^fA7 
D^^A§:^i$C(D^ ; Eyfl^ctc|&Mt--g>^^^<^-g)fe^> A- K^xTiCfe 

ws^^yajiS&j^sscsrig^-e^, 7 7 vv^T<D&mftW&\z.te&z.t.i$W5itT* 
So ^y z-zjvyv 71/9^- Ktc#^f-r«>fe«bicy -7 

xyojifii^s^tJ?), ffM^ift^^'J*, ^{cjt^^r^T*-fe;i/7y 

7 l/y S/a.^- KlC^ffT^S. 
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[0 0 0 9] 

<iz*v -zftfiMizte-DX*. *e y *mnizizji7V7i>yi/=L 

Ktc^ff-egs. z<D£oiz, zfu-&v'V-izi:2>mm£.rty-#vyfflwm 
mzz&mm (-zji7y7Uvi/=L*:-F'\<D®m tzwuLxft? z.t.x. 

7 y - y &^^n^5AS: ff * ^ y iC^lfl b »^ tc fc, ^ 

[0 0 10] 

it 3 & «fc # 6 (7) * ^ y ftiffr 2/ 7.7- a ? d v 7 mmwit *mLT 
v7m^*$Li&-tz>$Li&mn)\;~7'm% { T*%>z> 0 ^v-#vymmmmt. mm 

=£V i$1Z)V7 V 7 U V */ KlC^ff L Z £ iZfo £ T 7 U y 7 M 

iHI#5:ffi;01-3 o 7Uy7fflffimmt. 7 U y *3SitM#&£tt, i/77-Ix7 

*We£;ft£*^y$r#:>*^A&c;}3^T, siss^aMM^y swiuc-fe^^ 

[0011] 

m&*&ttXMft®.¥mfc* : ZV *L J e.)\j7V7X/vV=L*: - Kfre>#Bfcbfc&, 
7°nizyyizMftm-*Sm j %zmii-tZ>o xy-^-K^6©j»l»Bjrlc, :/niz 
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ft 5 £ «fc ft 6 © * ^ y fflffll S/J*"x-.M£, ^n«y^ fflwm& & M L T 
[0013] 

^ ^ y & fiiwts * *e y «ntas& z. © * ^ y Mfflnas» %««ifflr-r <s ;* -f > 
^^.ywwnaftjcA^-^r^vsi^^fcflj^^s. ji^y««risj»tt, /tt?- 

4f ^ ITWif & ffiTJt * 4: £ % ic, * y # 

y © # & wflr-r * * ^ y mm a , v^i* ±& * wm *y mm m& t 

o 

[0 0 14] 

[fgfE©l&66©7§m] 

. Elltt, ^^©^^y^J^i/^^A^-HSfe^Sr^LTVNSo El*, *i» 

ji^y war 2/ ^y > hs«±tc*g;«snfes/>^^y * n 
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n>fcf;x-# l 0 (JgAT, MCU (Micro Controller Unit) ilS^S) ICfc »J 
3*lTV*S. MCU101C&, ^»©SDRAM 1 2 ( * □ y * iTO^ff 2§ffi¥^M 
=E'J) , ROM 14, RAM 1 6 , 33 J: WO 1 8 ^#gM83 *lT V*5. MCUIO^SDRA 
II 2tli, SDRAM A*. (i/^fA/U) *lT ^-5,, MCU 1 0 ilROM 1 4 , 

rami 6, i/oi8^«, mm** (t/^T-AA*) -vmmztiT^&o 

[0 0 15] 

MCU1 Ote, PLL (Phase locked loop) Efjig 2 0 , PD$fJ#|fEIi& 2 2 (*-f>$J 
> ^□-fe^i^-24, SDRAMfM[@I{g 2 6, £ 4: tftflJB /UWiK 2 8 
fc^UT^S. ?MT*Bo£PLL[in&2 0, PDM«fiai& 2 2 ^Dt>yt24tt 

J: SDRAM«fffflfEIJ» 2 4ftf >§fJfjnHlj& £ 

[0 0 16] 

PLLimig 2 o te, -r^-^*;i/M#EN(D^i/^;i/»!raicg&f^L, ^P^gM&S 

. ^fA^n«y *fe-£CLK«u PDfMEti&2 2, ^Dt*;t24, SDRAMfttfflrilf 
S&2 6, fe«fctfmfflA^«!l#ia«&2 8|CM3tlt^5. 

POfflWrSfll 2 2 PLLtag&2 0, ^Dt-yt2 4, SmkHfflfflmft 2 6 Zfflffl 

PDffig»®B& 2 2 ?mwmm 2 2 m& bv^vrv ^#^wk 

UP, yn-fe^if2 4 ^^P>jgPA 0 r7-^^>##IPD, £ J: SDRAM0J#[II{&fr A 

y-#vyy>; j u y £?f§#PDACK£^tf tv^„ pd«p®j& 2 2 te, >f*-:/ 
;H§#en, Arj-^r^>M#PDowN, ftStf^ ^Ty^-fg-^wKUP, as .tow? 

-^^>M#^PDREQ&ffi^bTV>5. rtl^##CDAm^^-f ^ III 
[0 0 17] 

^n-fe^y-9-2 4 tt; ii^i&f^^lCS/^^A^&IKIffll'rs. UttlfttCte, 7 
nt*;ir2 4tt, ^M-t Scfc^lC SDRAM 1 2 iC&M£ ftfe VT.'r A ^ □ y =r A &S 
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DRAMA-Xfe^UT^xy^t-Sr tVWl^L. I/O 1 8^S:M#f «5„ 

SDRAM^mi^ 2 6 ^n-fe^-^2 4^^#fc^^tl-2>r Kl/XM-^ADDR, ^* 
— ^fo^DATA, mmm-^Cm^: SDRAM ;U©>f > # 7 x-XtC^miJ-£ 0 fitf, 
SDRAMfrJ$JEn&2 6 te, ^Dt7t2 4 fr£*gjTClCj£ CT, H7>F 
^^SDRAMA^lcm^jL. SDRAM^^ttfer-*-* £ :/ a 1z y i?" 2 4 lcm7Jt-£„ 
SDRAM0J#HII^ 2 6&, ^^rA^O^ ^7^#CLK?:SDRAM 1 2 ? n y ^-$§-S 
CLKi: LTm#-f£ 0 SDRAM^H^ 2 6 te. PDfft!f|J[a{& 2 2 ^ - # 

v ym^.m^r?^m^mt £ £: £ vuvt :/;i/fs-^cKE&#vS 

SDRAM 1 25:t^7'j7l/y>>a ; E-Fi:#ftt4 0 SDRAMfflWEISI 2 6 
fc, A a, 7-^^>S^M#PDREQ(Z)#^ffi>fb$:^W^i:^lC, *n**>f#->r 
^fg-^CKEfcj'S'ffitf; L T SDRAM 1 2^t;b7'J7l/-yi/a : E-FA^»iU ^tf) 
^PDffj»J^[IIii& 2 2 /\° - # *j y T > j ij », ^fg-5§-p D ACK £ ffiTJ-f <£> o Z.<D£o 
tC, ^ n y ? -f # - ^;i/^-^CKEtt, SDRAM 1 2 £i?;i/:7 U 7 1/ y 5/3.^- KfC^ 
fTtSMWfft'feStilti:, SDRAM1 25:t;V7'J7l/-yi/a ; E-F*^» 

[0 0 18] 

»«A^W«Ha»2 8 It, 4^b«^$tlST Kl/*##ADDR, 

•x— data, «ffffiH3#cNT&, mm^^v^y*? ^-xizmm-tZo mm 

7Dt-yf 2 4{CfflAt5 0 

SDRAM 1 2 <7>#ac&M£*lT^£o 
[0019] 

7"nt'y9'2 4lt t/X^A^n^AfcUffffi, SDRAM 1 2^e>XU 
ASLEEP & 7 l*8P*frfls&#ifcl, UU-7"ti) > 

vymmm^mt-rz (02 (a) ) „ pwHunaj»2 2», ^x^a^d^ 
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AC7-4f^>S#«-^PDREQS:?gffift'r* (02 (b) ) . 
[0 0 2 0] 

SDRAM0J^I[1IS& 2 6te, i/^T-A^ n >y ^M#CLK<D5it.±^U C1H»IUTA 01 7 
-#?>g#fe#PDRE<3©iSU'<;i/&^y&#, * n vV4 *-y;i/##CKES* 
(02 (c) ) . r^T% SDRAMffl[fflJ|g8&2 6«, 

it L X % <fc < , SDRAM 1 2 (D^X(D^ U -fe;WC*f L T*- h'j7l/7 

[0 0 2 1 ] 

SDRAM 12it * D y V >f * - ^;i/M"^CKE(Z)#?Stt-ffc £ g tt, t^7'j7l/y 
S/a^- KJC^ff-T*. SDRAM 1 2 (i, t;b7'J 7l/»; S/n^E— K*f», f*fl<#-f 

vjc*»j U7Uys/a37> K&m/£tf>M»i-e2g£u ^^y -fe^&'es&wtcy 

-^^•SLEEP^-^^^X^A^D ^^A^SDRAMl 2lC&M£4x> a -fey If- 2 

4 # * y - sleep & ^y^A>^-r<?{cxy- tc^ott, sdram i 

[0 0 2 2] 

SDRAMMEU& 2 6 ft, SDRAM 1 2 y 7 1/ y i/z.* - KJC^fr b tc^ . 

w-zvyr* j y v t?M#PDACK£*s<f3Hbii-£ (02 (d) ) „ PDiw«na» 

'J y ^fg#PDACK<Di&l//<;i/&fljiy&«&, /N'^-^^^^PDOWN^^gpicm^Jb 
(02 (e) ) , -Y^-^M-tENSr^fStt-ffc-rs (02 (f ) ) . 
[0 0 2 3] 

PLLmm 2 o >r * - ^^ENo^fStt-fb «£i/^;i/) >>x^a 

^ny^f3-^CLK©^&fltih-rS (02 (g) ) . <£U"*;i/<B>f * 

-^;i/M#ENtt, i/7.Th>tn v ?m^CLK<D@k1feZ&±-t2> #U y ?£§lhfl# 
£LXttm-*2>a V7s7-l±V n y ^CLK^^ihlCj; »J, SDRAMM <D 9 U v 9 fif #SC 
LK=b#§ig£ffiL-t3o Al7-^'7>m#PD0WN©?Sffi'fb«:SWfe^aP©«5 : WllII& 
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«, ^m#CLKIN©^&^ifct-S (H2 (h) ) . -eit, S/*-T\k£ 

[0 0 2 4] 

&^#TSDRAM1 2 &1zJiy V7l/y i/=L=e- RC^?-f <£>„ ^ntyt24 # 
* U -:/ifr^SLEEP£ 7 ly^t* SDRAM 1 2*StA/7l)7U9S/at- 
RC^frU S/^-^A^y-^- KlC^fff «E*<3DJ:^JCSDRAM1 
2 U7U»; S/a?E- KiC#??£i±3#t3l^n V7 h tfxyic 

^SflLSra^g-C&S. l/f^ot, S/^-rAyn^AfcSDRAMl 2 ilfffi©;* 
^y ($Ix.li0 1 CORAM 16) £tC#S[3-£5*&Sttfc<, ^n^*vA^#C0 

^aii, ^M^ti^o vv hV^Tiz£2>#imi$^mtefcto. sdram&, m&iz 

[0 0 2 5] 

#ac *y-:/^- K&JBRfc-rsfc.g, *S(Bflj!f»iii&tt, *n>y*te#CLKi 

N0)#y& & M1& h tc^k (0 2 (i) ) , -7X>f ^Ty^#WKUP (*y-"7j»Bfc 
.Srfgtt-ffc-T* (02 (j) ) . PDf[|^Iiag& 2 2 te, 7i<^7'y7 
B#WKUP(Z)£t)i:#y l-y^feSW, -Y*-^;bfi#ENS:?Stt^-rS (02 (k 

) ) o 

[0 0 2 6] 

PLLmg&2 0«, j *--7)\smmwftmt (ixwod is^u? 
uv9m j %zuk<D$Lm,*m%i-t2> 02 en ) 0 -r^fct>, ?su^;i/<7M*- 

PD0JWiag&2 2l£, i/7,fA^D V ^^CLKfiQ^jg^^-rS^IBICDSiaft 
> rtV-#V>m#i3^mmQZ#m&it'tZ> (02 (m) ) o SDRAM0J^ItllS!& 2 

DREQ<Z><£l//*;i,&gtt, ^^-^Wg^CKE&fSMl-r-S (0 2 (n) 

) . , SDRAM12 12, ?D>^^ ^-^'©■^CKEOD^^bJC J: y -fe;i/7 y 7 1/^ 
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[0 0 2 7] 

SDRAMffJWHIS^ 2 6 SDRAM 1 2^7'j7>*;J/a^-K*> £ #Rfc 3 *l fe 
^, A°t7-$r?>y* J U y ^#PDACKS:#?g^b^-S (02 (o) ) „ PDfgtf 
#|Jiaj&2 2ii, i/^lxV n y ^^CLK©sc^±^y jcraSBbT/t^-^^^ 

U y^##PDACK©<£l/^^/S:SW, A 9 - #*>7 ^flf-^PDOWNSr^tt-fb L 

(02 (p) ) , vm*?^ vrvffemwk (7°unv*)-2 4izM-tzMftWf 
*sm-%) sissfti-s (02 ( q ) > , rrf, p^gp^x-r ^r^^#iwKii 

y «#PDO»N©#MSttfl; & ^ W > ^^'JUf^^fA^U- £ 8? |& £ 

»; tcimsa L/T Afli * x>r * r * i wkcds? u & * u - ^ ^ - k & 

jBRfcU rtas^^-^^^OTlPDSr^JSttft-r* (02 (r) ) . y^n-by^ 
2 4 11 WSP?X>f*7 y^flt-^IWKCDft^lft, WgPi&f^&^b, SDRAMj^e>2/ 

[0 0 2 8] 

JglLL, PDfflflri9tt2 2 ^ e fct?SDRAMffl^I|lim2 6 te, zfUM 

yV2 4 fr£tf)ftSPA?-#?>M^IPD£^tt£h£ > # D y * >f * - :/;W§ 
^CKESr^igft-ftU SDRAM1 2 £iz;i/7y 7l/>y S/a«E- K»C#ffS*fe. 

i/^-^AOS&f^cfitC, ^"D-fe^-^2 4^U -^"^SLEEP&^aiy^f 

RAMI 2 &-fe)l/:7 U7b»; S/a^- KlC^frT* # 5 . 
[0 0 2 9] 

SDRAM 1 2 S:-fe;i/7 V 7 1/ y S/a^E- KlC^f? fc#)tC V 7 h ^XTcJD&S 
tf^H&fctf), SDRAM 1 2 ^lCifc/<m^r4T*i2;i/7U 7 l/*;S/af - KfC 

stress. 

^nir^y-9-2 4 CJ;£M3S£:PD$(J$f[IIB&2 2 tcis^S (-fe;i/7 U S/a 
^-K^O^ff) fcHlfiltffofefflt, J/X^A^ny^Acf fCSDRAMl 2 
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[0 0 3 0] 

PLLHim 2 0 SDRAM 1 2 # -fe ;i/ 7 U 7 1/ y */ a ^ - K IC $ tl 7c ^ IC >f * 

3CD£#), ^7 E2 y * IK SDRAM 1 2#^£;n£*^yfra>>;^AlC;J3^ 

T> SDRAM 1 2 $r5SHiCir;i/7 U 7 S/a.^- KfC#fr U i/7fA&X'J - 

[0 0 3 1 ] 

fctfc, i/^f^^D^AfflSeJM^^lfc. SDRAM1 2^t;t/7'J 7 

K^&JWI»an&«, ynt^f 2 4«$:F»S^ i/7fA 

DRAM1 2M£8«3*lT^£»^ S/X-r- U - ^^E- K SRgUC, ftg 

WILTS*. 
[0 0 3 2] 

PLL®i&2 Ott, SDRAM 1 2 WlZfl,? V 7 U V i/=L^- Ffr «b#f?l&£ *l* fulC-f 

Z.(Dt=.#>. >?n y?m$B&<Z> SDRAM 1 2 ^ UM^^X-r AJCfeV^ 

T> SDRAM1 2 Zmm^-tefryV V l^y S/a*E- Kfr&j»HfcU i/7fA^7'J 

[0 0 3 3] 

7i/&fi*#U XU--7° ; E- Kfr&WBfc"*- 5£^{£l^;WCL7cWcov%TM^7c 
tt, A•;^X(Z)p^gp/^°'7-^^>m#IPD§:mi7LT : fe;^V^ 0 PD«a«na 


1 2 
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S&2 2 MmgcDf^gpy^y-^^^M-^lPD^yNVl/X^x 'J K^\© 
Wim@<Dp^Ay-#?>#^iPD(73/\Vi/X&xy K 

J U >y ^##PDACKiCov^T : fe|BI^iC7^ 0 ;^xm^LT : fe ^ ^:v^ 0 
[0 0 3 4] 

[0 0 3 5] 

- ^#^r & «t y a tf « w t», * ^ y mm * -r a &c mm z n r=.n$&'ft¥m#. * ^ 
y a ^ - k tc#f? -r * «> © #S'jfc * ^ y fc ;& s fe * ^ y as 

[0 0 3 6] 

if ^ :S 2 © * ^ y mi £/ x ^ a -e ti , :7°ai?yi^*y-:/ifr^£ifty^7c 
* * < k * y - k: o r %> , »8tt4M»# * ^ y & jc * ;i/ ? i> ? i/ ? 

5/ a - K IzmfT* & Z> . :/ n -fe y if tc «k § *&3I £ A 17 - *f V y mmm& &c J: £ 
^SfcSSftsiU.TfTASfcft, 7'J-7^mi>7vrA7n^7A$:, ifH! 
tt4 £ ##^ i eyK:*»bfc»-&lc%, i/7>rA^^{ci^t*§S. 3<2$gH, 
^n^Afc 1 o<Z)*^yM^lc££&TteMT*£, ^^ygpa^lfcCDM^ti: 

[0 0 3 7] 
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t^7«J7Uy 5/a*E- KtC#frl/fc«L ff^tt^fr^^U JC«l&SnS2/^ 
T^A^ny -*§•$: f?jt-r-5ri:T\ SM^ift^^U Srffltl|{c-fe^7 U 7 1/ 

[0 0 3 8] 

Jt #3(4 © * *E y fiftf i/XfAt tt r ^ : E'J^t;b7'J7l/ y V 

*^y M&aftsnT^s*^ s/x-f-A^^u-^- Kfr*>8?i&t-sigs&c, 

[0 0 3 9] 

5 <fc tFft #£ 6 ©* *e U fRMSf 2/*^ ATftt, * O y * TO ;£©##§'[£ 
[0 0 4 0] 

7 © ^ ^ u ffim i/TsrAtti ^ *e y Misi i: % >f > w $inir& £ & £ 

[01] 

e © * ^ y iw«r s/ * "5 s - a © -uss^m s^t7*D*^H^&s. 

[02] 

[flF-9©Btl8] 
10 J/>Wyy?>fi'n3>^a-^ (MCU) 
1 2 SDRAM 
1 4 ROM 
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1 6 RAM 
18 I/O 

2 0 PLL®jjg 

2 2 PDfflftlirB -Y >iW»IB») 

2 4 ^Dizy-F 

2 6 SDRAMfWfflr[m& 

2 8 ftpsrtxmmmto 

ADDR TKV^ff# 

CKE * D v V <4 % - -7)im-% 

CLK ^fA^D'/m 
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